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(71) We. COMPAONIB FRANCAISB 

DBS PBTBOLBS. a French corpome body, 
of 5 roe KfldxeJ-Ange, Parfslo erne. 
France do hereby declare the indention, 
for winch we pray that a patent 
may be granted to us, and the 
meihod by vfaich ft b to be performed, 
to be parrfcuiarfy deecribed m ami by the 
following statement — 

The preaeat tere»t$on U concerned with 
*xplaratory drilling and mparticaiar to the 

Srotection of a drilled bolTaeaitut caving 
l and mgrem of water. * 
Known methods, in spite of the pr ogres s 
achieved, an have thtT commce (W 
tanatzD of protecting the drilled hole against 
carving in of the strata passed throoah bv 
means of tobea^which ari sent downsi the 
driffing descends, TO. type of protection 
wMoh b costly, doe both to the time 
required to place the tube* In position and 
the meaxiWdling inyuived andto the cost 
of the ■ tabes used, fa partteulaxly tionble- 
Jtwne in the ease where drifflag methods, 
known as rotary drilfifig nsethods irTem- 

rubbing of the drilling tool drive shaft 
??^n«t the walls of the We hole, is eddod 
tothe above disadvantage. This loss of 
power may be considerable because this 
shaft may be as much as several miles ia 
length Furthermore, when (he tools require 
changing , K u necessary to radsa the drive 
ihanr which comprises lengths of rod 
screwed one Into the other, and unscrew it 
^^wasing the cost price of this type of 

-aSaSS? 5 ^ W * ob called 
flesj drllHnar achieves a net advaincc over 
totary methods beoauae the drive shaft ia 
retraced by a flexible armoured hose for the 
tool driving motor and the flexible hose can 

aIZ"? 1 * JX.t** W meant of a 

drum. Ia addition, the space takea up by the 
drilling platform can be rednced Im sire. 
Mowotcx this method does not dispense whh 
the need to protect the drffledhoie usine 
steel tabes to prevent caving in of the Jtrata. 



Furthermore, it is essential to ensure a 
perfects**! round the fiesible hose so as to 
avoid the considerable danger if en eruption 
occurs, 

md^^S to »^~ t , crf the present 
mventton there is provided a medmd of 
jsplcrnaory drilling comprising drilling a 

of the drilled hole simultaneously with 
drOUag oJ the hole, the tnbe^vsnitmg 
eaying in of the strata and tngrestofvmmr. 

According to another aspect of the 
pf ^f°i ^vention there is provided a 
method of exploratory ^mg'oompdbinp 
driffing e ho le by passing a drjnfigtool 
downwesdry through the earth, inouhW a 
h^ around the well of the drfltodhole 
^J^" 0 ^T «ie downward 

movement cf the drilling tool, to prevent 

^SS?w ia JW adablD »«fcf carried by 
* rtaao 



tween the rt&Boaary eaumndame ME BMm1w 
and the drilling t^Z^Sm^^i^X 
to progress downwardly. 
Thus, co thfl surface, instead of having a 

i^as^h^ 

which are tipped into .ppropRaStSST 
^ W W?tty Bro tod ia^a^r^foSS 
connected wtti and above the drifflagS? 
^^^^^^ sS^rfbe 

J»" portion of toung in^thc^^cess of 
be^moold^may be ittotcctad [ram the 
fi^,!**** » rtceve which is mcefcfed 
Mow It. Tins enables the tubing to bee^ 
fectrvely protected during its tncmJdfaa 
process because his enough to wimTthel 
the ilcevo termer and drilling tool holder 
w^ecttvely sealed for metiibmg SmeT 
to be protected from the strata armTwl 
result, all water ingress. 
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Accorolng to a iurtho enact al th, 
prewmt Invention there k^n^t^f ™ 

In the drmwino-^ 

1 1 1 r m tiAvt m — ^ it _ 



lea th»n*70 



amgrnnmatlc 
■dvonclng the 



jBiWwiiolu of <»e men,. ^ ^ 
The machine 3^?... . L 1 £ 2ro }\ . . bylhec 



turbine or an electric motor. It is lo*mri*!, ««uKf umt» 15 end 16. 



50 



IS^SLr!** "•"fitted an ci^s; 



pefaes. 

or e nutated In the nme Banner aa Abu» 
•Bghtly deflate wnit, 15 ^ ™ to 
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smh the drilling depth thus 
m lection pressure for the realm at former* 
15 end 16 which b 30 bare higher than that at 
the bottom. Flexible mote* 33 sod 34 are 
heeled thus ensuring thai the viscosity of the 
material li not lowered* A valve 37 enable* 
the mtroduction of hardener Into a itatic 
mixer 38 to be stopped. This allow* italic 
mixer 38 to be drained of hardener, m the 
event of a temporary stop In drilling, before 
valve 39, which controls the feed of resin to 
Infection zones 19 or 30, according to 
whether tubing 8 or sleeve 6 is being made, 
is dosed. It will be understood met two 
assemblies exist aUntar to that shown In 
Figure 6, one for the sleeve 6, the other for 
the tubing 8. , . _ _ 

Thus h will be understood mat circuits 5 
and Is illustrated In figure 1, each comprise 
two oheuaeii, one lor the ream and the other 
for the hardener, the channel for the latter 
being provided with a valve such as 37 
located on the inlet side of a static mixer 
such ae 38. likewise, valves such as 39 
control the flow of each of file resins and 
they ere located one in channel 7 near In- 
jection zone 19 and the other In channel 5 
near injection scone 20. 

The advancement of drtDIng and the 
forming of tubing 8 and Its sleeve 6 are 
carried out as Illustrated diajvaaunancally 
in Figures 3 to 5. In Rpo 3, iWree 11 and 
12 are illustrated deflated and inflated 
respectively. Sleeve It Is fast with body 10 
and descends with body 10 as a result of ell 
pressure, in the general circuit 33, exerted 
on piston 40* fast with body 10, under the 
control of control unit 9 (Figure 6% Oil 
entering the top part of cvhuder 42 via 
circuit 41 pushes the piston down, sleeve 12 
remaining firmly applied agsioattebmg B by 
rjrorioa* inflation of the 



_ i sleeve. Thus, as tool 

2 proeTcsaes downwards, body 10 descends 
relative to sleeve 12. Formers 15 and 16 fast 
45 with body 10 also descend and, during this 
movement, a certain amount of ream is 
extruded in none 20 to form sleeve 6. the 
resin gradually poiymetisian in the regions 
of the heating element 18. whereas ream 
50 extruded in zone 19, the flow of which la 
different from the ream used in the making 
of sleeve 6. polymerises near heating 
element 17 to form tubing 8. It is of course 
understood mat the quantities injected are 
55 in proportion to the downward progress of 
the tool and the thickness of the respective 
sleeve or tubing. For example, the sleeve 6 
may be about 10 mm thick and the tubing 8 
about 50 ores thick. The control unit 9 
60 controls the supply of reams. 

The tool continues to advance downwards 
untH piston 40 reaches the bottom of 
cylinder 42. Figure 4. This leads to me 
immediate Inflation of sleeve 11, Figure 5, 
65 which hoida the body 10 while sleeve 12 ia 



deflated to enable It to take up a lower 
position as the result of injection of oil Into 
the part of cylinder 42 located below piston 
40. The automatic inflation of sleeve 11 may 
be ensured by an electrical impulse from an 70 
end of stroke atop 58, the laxpulse being 
transmitted by wire 61 to control unit 9* 
Figure 8. As solenoid flap reive control 
circuits which control hydraulic feed to the 
hydrauHc circuits are well known, details of 75 
the various circuits ensuring inflation and 
deflation of the sleeves have not been 
illustrated. Thus, during a period of 
wMch may be very short, sleeve 12 n__ 
down to a lower level so thai when the top of 80 
cylinder 42 is close to piston 40, all that Is 
necessary is to apply oil under pre iiure once 
again inside aieeve 12 ana release the 
pressure inside sleeve 11 to return to the 
miual conditions illustrated in Figure 3. For 85 
this purpose an end of stroke stop 59 may be 
used which sends a releasing impulse by 
wire 60 to control unit 9 (Figure* 1 and 6% la 
Figure 8, then, art found the oil circuit 23, 
ream supply circuit 5 and 7 and mud circuit 90 
4 coropwSing a down chancel 4a and an up 
channel 46 in zone Z, Figure 7. 

A high pressure pump 45 eupptiee the oil 
necessary to innate formers 15, 16. shield 22 
and sleeves 11 and 12. A first circuit 43 leads 95 
to controls CIS, C16 and C22 for Inflating 
formers 15, 16 and shield 22. In the same 
way a second circuit 44 leads to controls Cll 
and Cll for sleeves 11 and 12. The assembly 
of circuits 48, 49 and 50 controlling controls 100 
OS, C16, and C22, and exreufta 46 and 47 
controlling controls Cll and C12 are placed 
under the control of the general control 51 
for advancing or stopping the forming 
machine and rn consequence piston 40, the 105 
movement of which depends on die oil fed 
via circuit 41* Circuit 41, serving channels 
C42c and C42b controlled by control 
channels 62 and 63 from the general control 
51. enables, via channel Gtte, the drill to 110 
advance downwards and the sleeve 6 and 
tubing 8 forming machine to descend 
simultaneously, and enables, via channel 
C42A. cylinder 42 to descend after deflation 
of aieeve 12. Win* 61 and 60 trnnsrnrt the 115 
impulaee sent out by the end of stroke stops 
58 and 59 to the general control 51 in order 
to control the automatic setting in motion of 
the inflating end deflating operations for 
sleeves 11 and 13 via control channels 46 120 
and 47. The mud circuit 4 is else placed 
under the control of controls CE, CP end 
CO for three valves B. F, C (Figure 7), these 
controls being placed under the control of 
control unitTl by channels 64, 65 and 66. 125 
Valves B and F may be closed in the event of 
the forming machine being stopped or due 
so detection of a high pressure zone by 
detector 53 coupled to control unit 51 by 
C53. In this Dhistratian, the none including 130 
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the tub© making inaohina, and the Infimtablo 
frtfftves. hu been indicated by ib© letter Z* 
. The moulding aooc his been indicated by 
the letter M. Aj far as the mud circuit a 
coaccxnpd, it ta seen that it is fed in by 
Hexfcle bos» 3 and returned by channel 4b 
in ennehr section A. Supply drewha 5 and 7 
for reatni and hardener* are placed under 
the control ol contrail CIS, C36 and C35 
CT36 as wall as controls C37 and C'37 
opntiolimg valves 37 for the hardener 
cbc»^» wd C 39 and C'39 ccntroJBng valves 
39 for the resins supply. A channel 54 
comecti control unit 51 to control C35 to 
C'36 thus bringing the ream flow under a 
coatrol relative to the speed of advance by 
soy desired method, channel C53 also 
enabling this flow to be brought under a 

FBwnro sensor S3 by any desired 
Control unit 51 Is operite*cc^ 
from the surface by fine T. 

In addition te these controls, a dotted fine 
C S3 hat been ilaistreted tothow a special 
connection the object of wHchistoseida 
signal set: In motion by very high pressure or 

connection 55, enables the flow of resins to 
be stopped and heating of heating elements 
17 and " 18 of formers IS and "l« to be 
ewftcnedoft by means of connection 56 for 
controlling the closure of the mud circuit 
valves H and P and by means of connection 
37 for controlling the inflation of sleevea II 
and 12. with the object of locking the 
machine and proceeding to insert a cement 
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— i these various clrcaihi can be of any 
form and aa they are not part of the in- 
dention insofar as the application of the 
units, which can be obtained from trade 
sources, is concerned, it has net been 
deemed necessary to illustrate in detail 
each control, whose structure may take any 
form. The control of resin flow Emits such 
rows *p * rate of increase of 10%. Thus, 
even if the bore hole passes through an 

m the strata, the increase m rcsa flow will 
only lead to a shght increase m sleeve and 
tubing ^kknesses m the region of the 
casern. Again it will be noted Chat alfhounh 
such caverns m usually filled with water?* 
U always fwssibie to make the sleeve 
because tfaa material thereof fcj selected to 
be able to poiymensa In water. As the tubing 



the bottom of the drflttn*. Thui the 

jances Its heed gra^iusJly covn wards in the 
tubhigand cuton wafl ma truncated shape 
untD meeting up with th« ^tectmg sleeve. 
An ™ truncated shape cutting may miter- 
aattvely be carried out by eboring sleeve* 
being locat3 just^ve^hs 
ozuung toot If a cement plug has been 

gqufag V***m at the bottom 

being contained by the clamps on <he 
machine hi the conventional way. When 
{°™*f t J 5 pomt where the 

frtocsied oortiou commences, resin is 
ejected w^thw^cner thus forcing out 
the mud, then the contrail are set for the 
feed of hardener and resin. While Cue 
machine is descending and as soon ™ 
former 16 reaches the bottom end of the 
truncated cone, the controls are set for 

PorffBt Joint is nude betweea the earlier 
tubteg and a new section of tubing, the end 
ofthe new sleeve bang fadd between two 

^StSS? ***** Tin* th< > 

machine constructed - — M — - 

tubing joint to be 



enables a 
made after 



perfect 
an in- 



ftfi self^vMent that the trjerniobardening 
materials which may be used to form tSS 

ggS 1*A tB 5 b V c * n be of any sort 
provided that mmr mechanical nrapertki 

™ ~S^^ to Sf* *? 
vefctiooal tubing. Thus the invention en- 
compasses the case of forming a tubXmz 8 
without soaking a sleeve 6. ^ 
In addition to the above-mentioned 

also be used to make the internal steevetnu 
of tubes even if filled with water or to make 
the tnteraal sleeving of e punctured or 
coinpletety exldlsedtube. ^ 
Rn mUy. t he controls for advancing the 

X? f^S^^J*. t T eiac * to retnrn 
the asscnnhlT to a desired * 

«nonp!e when restwtmg the 

with the object of coane 

previously formed portion. 



depth, as for 
tubing process 



to the 



WHAT WB CLAIM ISv- 



70 



75 



80 



65 



90 



95 



too 



105 



110 



115 



120 



125 



drilled hole 



n^^Tf"^ nomBeni of the dxflUcg 



10 



IS 



20 



2S 



30 



33 



40 



45 



50 



55 



60 



with the 

pteveml ■ "J*** movement betwUa ft, 
U orarted between the rfitLomrr 
caw, the driOto. tool to progr^ cW 

^^^^ 

*> A ■ nWBoff accoHI&» to data 3 in 

f 5^5 monldm, oi (ho tubing 
/. A method aoeordW to claim 6 In 

" xt ™*f* awuidable nmterwSSeSor 

J." , . TOet^od aeeordtas to claim g h, 
^^^•WrftaCp^^i 

to 9°'fa S^*l ,eowd, ,2» to «V of data, 6 
. 8,1 ""JoIoL* of the lUere u 
£n*~« «r-aedt^5c k 

!°,J"i ™, w ~9? *■*•» of flow of the fa. 
Jeoted eaetcrfals era controlled ao u £, 



°»«» 1 *body and portioned betowAa 
wWMa^^fe* «*^*to delm In 
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— A machine fear 
method of claim I. col. 



14 l te Mi^SLy^ l 55 ! &«^«^ of claim. 

2*»am JjMto l*jcc*ka* wto ol 2d 
f«tjmlre comtroUnft ranolvof 

adzed 

W to 19 to which en npjwpart rftaaSl^ 
^tecoetroffiogaTttd 
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prorate In the bottom of s bole being 
drilled Bad for continuing the flow c* 
moulding material. 

22. A TniM-Mrm acen rfhw to plftfan 21 

5 when dependent on dalm 19» bi which raid 
control menu is adapted to act on reception 
of an impnlee from the pressure sensor such 
that, when ibc otcuuw tensed by the sensor 
exceeds a predetermined vahta, said control 

10 means causei the delfrery of mnd to the drill 
tool and to stop, both the sfeevaa to taflata, 
the or esch hardener defivory valve to ok»e, 
the or each delivery valve tor the moulding 
material to close at the outlet from the or 

15 each static mixer once the mixer has been 
drained of hardener, the switching off of the 
or eachheatmf element circuit and a halt to 
the machine's progress downwards. 

23* A nmchrne according to any of dsns* 

20 20 to 22, in which amid control menu bl- 



endes means for automatically setting in 
motion the inflation of the first sleeve 
deflation or the lecowd sleeve ami its 
descent under the control of a first end of 
stroke atop In said hydraulic jack, a second 25 
cmJ of stroke stop bertig connected to means 
for setting In motion inflation of the second 
sleeve, deflation of Che first sleeve and the 
filling of the other annular chamber in said 
hydraulic Jadu 30 

2A A method of exploratory drilling 
substantially as herein described. 

25, A machine for exploratory drilling 
substantially si herein described with 
reference to the acc o mp anying drawings. 35 

A. A. THORNTON & CO*. 
Horthnmberland House, 
303—306 High Hotborn, 
IxmdWW.CJL 
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